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According to the Dietary Guidelines for Americans 2005, dairy products provide seven 
essential nutrients: calcium, potassium, magnesium, protein, phosphorus, vitamin D and vitamin 
A [1].  Many adults in the United States do not consume recommended levels of four of these 
nutrients (calcium, potassium, phosphorus, and vitamin D) in their daily diets [1]. Dairy products 
provide approximately 70% of calcium in the typical American diet and are the most commonly 
consumed sources for potassium, phosphorus and vitamin D in the nation [2].  Dairy products 
also help to reduce risk for certain health complications. According to a study done by Heaney, et 
al. [3], one of the most significant factors for decreasing the risk of osteoporotic fracture is high 
calcium consumption, specifically dairy food consumption throughout life. Furthermore, 
potassium is one of the most important nutrients associated with lowering blood pressure, and one 
8 ounce glass of milk supplies 11% of the daily value per serving [2]. Lastly, dairy products have 
been shown to help with weight loss in obese patients who incorporated three to four servings a 
day in their daily diet [4]. 
These benefits are commonly known in the dietetic and nutrition community, but not as 
known by the general public [5], specifically the low-income population [6]. Much of the dairy 
consumed is full fat. In fact, only 23% of limited resource adults were reported to use low fat or 
nonfat dairy products. Regardless, both high- and low-income adults believe that it is important to 





Obesity is a growing problem in the United States and especially in Oklahoma. In 2008 
Oklahoma had the fourth 
 
highest rate of obesity in the United States at 31.4% [7]. Even though 
dairy consumption is low overall in the United States [8], consumption of high-calorie dairy 
products such as cheese has increased [9]. High-calorie products, like cheese, could be a key 
contributor to Oklahoma’s high obesity rates. In order to relay the information on the contribution 
of dairy products to the diet, a tri-state project was implemented in Oklahoma, Texas, and New 
Mexico to increase dairy consumption in limited resource adult populations. This project was 
funded by the Southwest Dairy Farmers Association.  This study focused on educating a group of 
limited resource adults in Oklahoma enrolled in the Community Nutrition Education Program 
(CNEP). Around 70% of low-income adults in the United States are consuming less than two 
servings of dairy daily [6]. There are several possible reasons this low consumption may occur. 
Dairy products tend to spoil faster than other types of foods. Those with a low-income might have 
an issue with making dairy last through the month if they are not able to buy dairy more than 
once per month. A large number of people from this population are from groups more susceptible 
to lactose intolerance which leads to reduced dairy consumption [10]. A lack of grocery stores 
and transportation might pose a problem for limited resource adults as well.  
Child nutrition problems have become a national focus over the past couple of decades 
[11]. Unfortunately, adults are less likely than children to have adequate intake of calcium, 
magnesium, and vitamin A, but are not receiving the same attention nutritionally as children [6].  
Dairy products are a good source of all three of these nutrients[1]. Many adults are not aware of 
the benefits associated with dairy products. With this lack of knowledge, it is apparent that adults 
need nutrition education focused on increasing dairy intake. A program was developed to address 
this issue. The “Adult Need Dairy Too” curriculum was developed to provide education on the 
health benefits of dairy consumption. This program specifically focused on low fat and nonfat 





ways to incorporate dairy daily on a low-income budget. Meal ideas and means of preparation 
were provided. Additionally, food safety in regard to preparing, storing, and proper cleaning of 
dairy foods was highlighted.  
The “Adults Need Dairy Too” (ANDT) curriculum was developed as a supplemental 
education component to the existing CNEP (Community Nutrition Education Programs) 
curriculum. CNEP participants are limited resource families or individuals eligible to receive 
food assistance or commodities [12].    
Problem Statement 
Inadequate dairy consumption in the limited resource adult population due to economic, 
cultural, health, and preference barriers indicates a need to educate CNEP participants on the 
following: importance of dairy consumption, economical ways to incorporate dairy in a daily diet, 
food safety instruction, and food preparation suggestions that include dairy foods.   
Purpose 
 The purpose of this study is to measure the impact of ANDT program on increasing low 
fat dairy intake in a limited resource adult population enrolled in CNEP in Oklahoma.    
Objectives 
The objective of this study is to develop and evaluate the effectiveness of educational 
materials used to teach adult CNEP participants how to increase dairy intake. The rationale for 
this study is that once the post-tests have been collected and analyzed, there will be a better idea 
of where this population stands in their dairy knowledge/consumption. This data is a starting 






Specific Aim 1: Develop and implement educational materials providing dairy information 
and tips for preparing dairy foods for a limited resource adult population. These lessons 
should help promote dairy intake by increasing knowledge and improving attitude towards dairy 
products.  
Specific Aim 2: Evaluate the effectiveness of the curriculum with this population through 
24-dietary food recalls to gain direction for future research and education. Results will 
indicate directions for future educational programs to possibly reach more people more 
efficiently. 
Hypothesis 
Ho1:  There will be no significant difference in the frequency of the CNEP participants’ 
consumption of one milk equivalent servings after the completion of the ANDT 
curriculum.  
Ho2:  There will be no significant difference between the frequencies of the CNEP, ANDT 
curriculum participants’ and the non-ANDT curriculum participants’ consumption of one 
milk equivalent servings.    
Assumptions 
 24-hour food recall results will reflect knowledge learned through the ANDT program. 
Every participant will attend all lessons for both the current CNEP curriculum and for the ANDT 
program. Participants will be willing to learn and practice what they learn. There will be no 
differences in the way lessons are taught by the Nutrition Education Assistants. Participants will 
complete 24-hour food recall truthfully and accurately. Lastly, we assume there was enough time 







One limitation is a possibility of variations between the way the dairy lessons are taught 
due to multiple Nutrition Educations Assistants (NEAs) and different participants in each class. 
There is also possible variation in the way the NEAs collect the pre- and post- 24-hour food 
recalls. Entries might not be specific enough to count milk-equivalents accurately. Timing of the 
food recall collection could also play a role in the results. In addition, the participant groups 
were a convenience sample selected by the Oklahoma Cooperative Extension Service 
(OCES) CNEP program leaders. People with a low income may not be able to buy as much 
food towards the end of the month therefore leading to a decreased intake of several different 
foods, including dairy products. Some participants may live in areas where low fat and nonfat 
dairy products are difficult to obtain. Also, budgets of some participants may limit their purchases 
of low fat and nonfat dairy foods. Lastly, lactose intolerance or other health issues may prohibit 













1. DASH diet- “Dietary Approaches to Stopping Hypertension.” An eating plan that 
provides nutrients associated with lowering blood pressure and limits nutrients that 
raise blood pressure.  
2. Metabolic Syndrome- a group of metabolic risk factors which include: abdominal 
obesity, proinflammatory state, prothrombotic state, atherogenic duslipidemia, 
elevated blood pressure, and insulin resistance.  
3. EFNEP-“The Expanded Food and Nutrition Education Program.” Federally funded 
program designed to assist the low-income population with nutrition knowledge and 
skills in order to make healthy food choices for themselves and their families.  
4. CNEP- “Community Nutrition Education Programs.” Under the umbrella program, 
EFNEP, these programs are provided by Oklahoma Cooperative Extension Services. 
CNEP also includes ONE programs. The programs use evidence-based information 
to increase nutrition and physical activity knowledge in low-income adults and 
children in order to better the health of Oklahoma residents and to help decrease 
disease prevalence.  
5. ANDT program-“Adults Need Dairy Too” program. This program is a supplemental 
learning segment added to the existing CNEP curriculum aimed at increasing nonfat, 
low fat dairy consumption in the adult population.   
6. SNAP -“Supplemental Nutrition Assistance Program” formally known as FSNE- 
“Food Stamp Nutrition Education.”  A federally funded program which provides 
nutrition education to food stamp recipients. This program is provided to help 





7. ONE Program-“Oklahoma Nutrition Education” Program. This is the SNAP 
education program in Oklahoma. This covers recipients of SNAP benefits or those 
who qualify for SNAP benefits. 
8. BMI- Body mass index- measurement of weight status and is calculated by weight in 
kilograms divided by height in meters squared.  
9. WHR- Waist to hip ratio- measurement of the circumference of the waist divided by 










REVIEW OF LITERATURE 
This review will cover the essential nutrients associated with dairy foods along with the 
diseases these foods and nutrients help prevent. It will also cover the current consumption rates of 
dairy foods in the United States and Oklahoma while highlighting the barriers to adequate dairy 
consumption in different populations.  Grocery shopping for dairy foods and issues that arise with 
transport and availability will be discussed.  
 
Health Benefits of Dairy Product Consumption 
   The health care system has shifted to a focus on disease prevention [13]. With this new 
mind set, the nutrient content of the foods Americans are consuming has become a priority. Dairy 
products provide seven essential nutrients which include calcium, potassium, magnesium, protein, 
phosphorus, vitamin D and vitamin A [1]. Table 1 shows the percent nutrient contribution of 
dairy foods in the US food supply as of 2000 [2]. Several studies have shown better health 
outcomes for those who consume more dairy than those who do not [14]. Compared to other food 







Table 1. Percent Nutrient Contribution of Dairy Foods, Excluding Butter, to 
the U.S. Food Supply, 2000 
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Vitamin B12 20.3 
 
  












     Potassium 18.1   
 
The most significant and bioavailable source of calcium is found in dairy products [16]. 
Approximately 72% of calcium found in the American diet comes from milk, yogurt, and cheese 
[15]. In research conducted by Fulgoni, et al [15], adults who consumed three or more servings of 
dairy daily surpassed the recommended adequate intake for calcium intake. Research suggests 
calcium is needed in high amounts throughout life in order to achieve optimal bone mass and 
reduce bone loss as one ages [17]. Calcium also plays an important role in nerve conduction, 
muscle contraction, cell adhesiveness,  mitosis, and blood coagulation[18].  
In addition to calcium, dairy products are also a good source of protein, specifically whey 
protein which plays an important role in muscle and bone growth and maintenance. In a study 
involving resistance training, dairy proteins including whey, showed a faster recovery in skeletal 
muscle after exercise [19].  These high-quality proteins also have preventative features and they 






Potassium, another nutrient abundantly found in dairy foods, is necessary because it plays 
a vital role in energy metabolism, fluid balance, proper cell functioning, and membrane transport, 
all important functions of the body [21]. Inadequate intake of potassium can lead to disorders in 
heart, nerve and muscle function. Potassium can be found in many foods such as fruits, 
vegetables, dairy products, nuts, whole grains, and beans [21]. However, dairy foods are 
considered a good source of potassium and have been shown to be the main source of potassium 
in the American diet [22, 23]. According to the FDA, a food item must contain 10-19% of the 
daily value for a particular nutrient in order to claim the food item to be a “good source” [24]. 
The daily recommended intake of potassium is 4700mg [25].  An eight ounce serving of yogurt 
contains 11% of the daily value of potassium, quantifying an eight ounce serving of yogurt as a 
“good source” of potassium. Also, an eight ounce serving of fluid milk contains around 8% of the 
daily recommended amount of potassium [21]. Potassium intake has also been reported to be 
lower than recommended levels in the American diet. In a review of 2008 data NHANES, 
McGill, et al. [21] found that adults are only consuming about 2563mg of potassium, which is 
only a little over half of the daily recommendation.   
An added benefit to being health smart, other than one’s own health, is the influence that 
an individual may have on their family. The dietary habits of parents strongly influence the 
dietary habits of their children [9]. Since children are in a crucial growing and health phase of 
their lives, it is important for parents to set a good example for them [9]. Given that calcium is the 
most critical nutrient needed for bone health during this growing phase [3], calcium rich foods are 
necessary for optimal growth. Dairy foods are the best foods for calcium intake and many other 
beneficial nutrients [15]. For this reason, parents should monitor their own dietary intake to 
positively influence their children in order for them to grow and develop properly.  This includes 






Calcium Bioavailability  
 Dairy products are the most concentrated source of calcium and provide 70% of the 
calcium in the US food supply [16]. In a study by Martini et al. [17], dairy products tended to 
have a more successful effect on decreasing the parathyroid hormone. Parathyroid hormone levels 
are used as an indicator for calcium status because they decrease as serum calcium levels increase 
[17]. A diet supplemented with milk showed a more significant decrease in the parathyroid 
hormone compared to a diet supplemented with orange juice and calcium citrate supplement, each 
providing 500mg of calcium. As for bone resorption, all three calcium supplements did not have 
different effects on bone resorption on the subjects in the same study [17]. 
Nonfat and low fat milk and some yogurts have also been named the best source of 
calcium because they contain high amounts of vitamin D and potassium which aid in the 
absorption of calcium. Through fortification, dairy products are one of the few food sources of 
vitamin D. Other vitamin D food sources include fatty fish and fortified cereals. Although 
fortification is not a requirement, the majority of the milk in the America food supply contains 
vitamin D  [16].  
Calcium sources also affect the bioavailability of other nutrients. Dairy products appear 
to be more affective in aiding with absorption of nutrients such as potassium and magnesium. 
Calcium  is also present in some vegetables. However, vegetables contain phytates and oxalates 
that decrease calcium absorption in the intestine [26].  When compared to meals supplemented 
with equal amounts of calcium in the form of orange juice or a calcium carbonate supplement, a 
meal that included milk produced a significantly higher serum level of phosphorus [17].  Overall, 
dairy foods provide an advantage over calcium supplementation because they contain several 





Factors that can affect calcium absorption are intestinal resistance to vitamin D, low 
levels of estrogen with postmenopausal women and hypochlorhydria [17]. Hypochlorhydria is a 
condition of low hydrochloric acid production in the stomach which in turn decreases calcium 
absorption [27]. Being that dairy foods are the most available source of calcium [15], individuals 
with these conditions must make dairy consumption a higher priority than others.  
Dairy for Disease Prevention 
Oklahoma residents have a high prevalence of some chronic diseases, including obesity 
and diabetes, compared to the rest of the nation [28]. In 2009, Oklahoma was ranked 47
th
 in the 
nation with 31.4% of adults being obese [7]. In 2005, 1 in 10 Oklahomans had diabetes and 
ranked the 4
th
 highest diabetes mortality [28]. Several studies have shown dairy products to 
protect against several different common diseases such as osteoporosis, hypertension, heart 
disease, metabolic syndrome, and diabetes [4, 16].  
Calcium deficiency is a major contributor to osteoporosis, a decrease in bone mass which 
can lead to fracture [3]. Since dairy products are a main source of calcium [15], the two topics are 
often studied together. Osteoporosis is a disease that is of concern throughout a person’s life. If 
peak bone mass is not achieved by the completion of bone mineral content development around 
the age of 20, osteoporotic effects start occurring later in life [15]. Individuals with osteoporosis 
have decreased bone mass and bone tissue that can increase fragility of bones which can lead to 
bone fracture. Osteoporosis has been described as a “pediatric disease with geriatric 
consequences” [29]. Fifty-five percent of people 55 years and older suffer from fractures related 
to osteoporosis [20], but peak bone mass is normally achieved around age 20 [30]. For this 
reason, bone mass must be maintained throughout life, in order to prevent osteoporosis. Calcium 
is a key constituent of bone mass. Without adequate amounts of calcium, bones are missing one 
of their main components, which in turn may cause weak and fragile bones that can lead to 





Another advantageous characteristic of dairy products is the preventive role they play 
against hypertension and cardiovascular disease in the circulatory system. A review by 
McCarron[31] showed that dietary intake of calcium, magnesium, and potassium has a protective 
factor against high blood pressure in adults.  The potassium found in dairy has been associated 
with a decreased risk of cardiovascular disease and stroke due to a lowering of blood pressure 
[21]. Potassium is necessary to regulate sodium which in turn balances fluid levels. If there is too 
much sodium in the body, net renal sodium absorption increases which in turn increases water 
absorption to maintain constant plasma sodium concentrations. This results in an increased 
volume load that raises blood pressure [32]. Calcium also plays a part in maintaining healthy 
blood pressure levels through a shared role with other ions such as sodium, potassium, and 
magnesium in which an ionic balance is maintained within the vascular membrane [33].   
The Dietary Approaches to Stopping Hypertension (DASH) diet is used for hypertensive 
patients and is designed to help lower blood pressure [34]. This diet incorporates 2-3 servings of 
dairy along with 8-10 servings of fruits and vegetables, whole grains, fish, poultry and nuts for an 
8 weeks period. Those who have been compliant with the DASH diet have significantly lowered 
their blood pressures [34]. The DASH diet is usually more successful in individuals who have 
moderately high blood pressure [34]. As promoted by the DASH diet, the combination of low fat 
and nonfat dairy products along with fruits and vegetables, whole grains, and lean proteins have 
the most positive effect for lowering blood pressure [8].  
Metabolic syndrome is a group of risk factors that increase the chance of the development 
of coronary heart disease, diabetes, and stroke. Dairy consumption has shown to have a negative 
relationship with metabolic syndrome. In a study by Yoo et al. [35], dietary intake of dairy foods 
by young adults were recorded in order to find patterns related to metabolic syndrome. Those 





had did not have metabolic syndrome. Age, sex, ethnicity, BMI, and physical activity were 
adjusted for in this study to eliminate skewed results [35].  
Heart disease has also been closely related to dairy food consumption. The consumption 
of whole milk was positively related to heart disease in one study [36]. Another study showed 
support through a meta-analysis. Four different studies in the meta-analysis indicated an overall 
decrease of 10-15% in risks associated with the occurrence of heart disease in people who drank 
more low fat milk [14]. The prevalence of stroke is associated with dairy food consumption as 
well. A meta-analysis of seven studies related to stroke and milk consumption showed a 20% 
decrease in the stroke happenings in people who drank the most of any type of milk [14].  
Milk and dairy products, especially low fat products have been shown to help lower risk 
of type II diabetes [37]. In a meta-analysis of four different studies, there was a 10% reduced risk 
of type 2 diabetes observed in people who had a higher consumption rate of milk than those who 
did not, [14].  The possible mechanisms involve calcium and the suppression of a vitamin D 
receptor that is also described in the mechanism for weight loss [37]. Magnesium is also related 
to a decrease in diabetes risk through the possible role it plays in glucose homeostasis. However, 
there has been mixed evidence with this theory [37]. According to Ma, et al. [38], magnesium 
levels have a strong negative association with insulin sensitivity, but consumption past the 
designated threshold of 325 mg has no added benefits in relation to insulin sensitivity. On the 
other hand, a diet rich in calcium appears to help with weight loss specifically in diabetic patients 
[39].  
Weight loss can significantly decrease the risk of stroke diabetes which is a stroke due to 
diabetic complications, or any heart conditions [40]. High amounts of calcium consumption may 
play a role in fat loss through a complicated mechanism involving vitamin D. This mechanism 





protein 2. This protein is thought to facilitate fatty acid transport and oxidation. Also, when a diet 
is high in calcium, lipogenesis decreases while lipolysis increases [4]. This process involves a 
slowing of fat cell production and an increase in the breakdown of fat cells [41].  
 Dairy products have been shown to have more of a positive association with weight loss 
compared to supplemental calcium [4]. Diets high in low fat and/or nonfat milk are linked to a 
increased reduction in not only weight, but BMI, waist circumference and WHR [40]. In the study 
by Zemel, et al. [4], the researchers focused on the effects of dairy calcium of up to 500 
kilocalories, compared to supplemental calcium in conjunction with calorie restriction as a means 
of weight loss in obese adults. Researchers found those who consumed dairy calcium had a 
significantly higher weight loss than those who used supplements. These findings suggest there 
may be other beneficial characteristics of dairy products contributing to weight loss [4].  
Current Dairy Consumption in the United States  
In order to get the maximum benefits from the important nutrients dairy products supply, 
adults must consume three or more servings of dairy a day [15]. According to the NHANES study 
[22], the majority of adults in the United States are consuming less than three servings of dairy a 
day. In fact, a large portion consumes less than one serving of dairy a day [15]. In a 2005 study 
that took place in Louisiana, about 50% of participants consumed one or less servings of dairy 
products per day. Around 32% consumed 2 servings, 12% consumed 3 servings, and only 8% 
consumed 4 or more servings of dairy products [23]. Figure 1 highlights the percentage of 
Americans who are reaching adequate daily intake of several important nutrients [42]. As such, 
many Americans are not consuming adequate amounts of essential nutrients. Dairy products are a 








Percentage of Americans who are reaching adequate daily intake of listed nutrients 
 
One of the most recent reports, the Dietary Guidelines for Americans, 2010 indicated 
usual dairy product intake for adults in the United States is 1.5 servings per day. Those who 
follow the DASH diet daily consume around 2.6 servings of dairy products and those who 
consume dairy products based on the USDA food pattern consume 3 servings per day [8]. Figure 
2 breaks down, by age group and gender, the typical daily dairy product consumption. The bars in 
















The daily recommended intake of calcium for adults is 1000mg for ages 19-50 and 
1200mg for ages 51 and older [25]. According to results from Healthy People 2010, 39% of low 
income households consumed the daily recommended calcium while 48% of  higher income 
households met recommended levels [8]. This has been an ongoing problem in the United States. 
Over a decade ago, in 1997, only 15% of older adults were meeting the adequate intake for 







Typical Daily Dairy Product Consumption in the United States 
  
Figure 3 






In the United States, cheese consumption appears to be much higher than milk consumption. 
As Figure 3 shows availability of cheese for consumption has steadily increased since 1970 and 
has passed milk availability for consumption since 2005 [42]. One statistic showed that, in the 
last few decades, cheese consumption increased almost threefold [9].  
While cheese shares similar beneficial nutrient qualities as milk and yogurt, full fat cheese is 
much higher in total and saturated fat which can reverse the beneficial effects of dairy 
consumption. Figure 4 shows a comparison between the fat content of various dairy products 
measured into 1-milk equivalent servings [43]. Those dairy products with less fat provide the 
same amount of nutrients, but fewer calories than the full fat options [8]. Also, the 2005 Dietary 
Guidelines suggest a variety of nonfat/low fat dairy sources, including milk, yogurt, and cheese, 
in order to receive all the nutritional benefits dairy products have to offer [1].  The 2010 Dietary 
Guidelines have specifically suggested consumers select more nonfat and low fat milk and yogurt 
products rather than cheese because they are generally are lower in sodium, cholesterol, and 
saturated fatty acids while providing more vitamin A, vitamin D, and potassium [8]. Figure 4 
shows that low fat cheese is almost 75% lower in total fat than a regular full fat cheese. 
Regardless, Americans do not typically choose low fat cheeses. Low fat cheese contributes 2% of 






Socioeconomic status plays a role in dairy foods intake and the variety of dairy products 
consumed. There has been a positive association between socioeconomic levels and healthful 
food consumption. Low fat or nonfat dairy products fall into the category of healthful foods [10]. 
However, there have been some mixed findings related to the type of dairy products consumed 
and the income or education levels. For example, limited resource families were found to have 
cheese as the main predictor for their calcium intake [9]. In addition, data taken from the 
Bogalusa Heart Study [10] found those who consumed more dairy products had more than 12 
years of education compared to those with less education. In contrast, the population in the same 
study showed that dairy product consumption varied very little between income levels. The only 
variance was in the population that made $15,000 or less and they consumed the least amount of 
dairy products [10].  
Race appears to play a role in dairy product consumption as well. In a study by Hoerr, et 
al. [9] white mothers and children drank the most milk while Hispanic mothers and children 
drank less milk and African American mothers and children drank the least milk. The white 
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families also ate the most cheese, the African American families ate less, and the Hispanic 
families ate the least amount of cheese. Both African American and Hispanic children were more 
likely to consume sweetened beverages rather than milk [9]. One possible reason the African 
Americans families had a lower milk intake is because African Americans are commonly lactose 
intolerant [10]. This low intake might not be as much of concern because some studies have 
shown a higher bone density in African Americans compared to other races [9]. Regardless, dairy 
products have many other beneficial effects on one’s health [14] so African Americans should 
still make an attempt to consume dairy products. The overview of Bogalusa Heart Study 
population by Deshmukh-Taskar, et al. [10] found that European Americans were much more 
likely to consume dairy products than African Americans possibly because 90% are able to digest 
lactose [14].  
Overall women have been shown to eat a healthier diet than men. Regardless, Deshmukh-
Taskar, et al. [10] found that men and women consumed similar amounts of dairy products in the 
Bogalusa Heart Study population. Conversely, the Survey for Food Intakes by Individuals 
showed males ages 12-19 years consumed two times more calcium than females aged 12-19 
years. This could be an indicator of dairy intake since dairy products contribute to 72% of the 
calcium consumed in America [16].  
Barriers to Dairy Consumption 
Although, there are several barriers contributing to a lack of dairy consumption in 
America, Fulgoni, et al. [15] suggest that people are more likely to consume dairy products over 
dark green leafy vegetables, legumes, and calcium fortified orange juice in order to get the 
adequate nutrients needed for optimal health. And even though one can consume an adequate diet 





nutrient categories such as calcium, phosphorus, magnesium, and vitamin D [16]. For this reason, 
it is very important to overcome the barriers involved with dairy consumption.  
There may be difficulty with purchasing and consuming dairy products, but consuming 
low fat or non fat over whole dairy products seems to be a problem as well [9]. There is a 
misconception that milk products are too fattening for those who are trying to lose weight [16]. 
There is also a belief that low fat and nonfat dairy products contain less beneficial nutrients than 
whole dairy products and are deemed “pointless” [44].  
The sense of taste and temperature are important in choosing to consume dairy products. 
In one study, taste was the main reason people chose to consume dairy products [16]. In another 
study, the temperature of milk and food matching also contributed to whether or not a person 
would consume dairy products. For example, a participant in the study stated “on a cold day I like 
to have my milk warmed up and I like to mix it with coffee”. Others stated that milk must be cold 
to drink it or they only like milk with their cereal [45].  
Lastly, lactose intolerance can be a major barrier to dairy consumption [46]. Lactose 
intolerance is caused by a deficiency in the enzyme lactase which causes an inability to digest 
lactose, the sugar found in dairy products. Most symptoms occur in the gastrointestinal tract and 
include cramping and bloating of the stomach along with diarrhea and flatulence [47]. Prevalence 
of lactose intolerance is hard to determine because of difficulties related to diagnose [48]. For 
example, there are several other conditions that cause similar symptoms to lactose intolerance 
such as irritable bowel syndrome or other undiagnosed intestinal problems. However, lactose 
intolerance does not prevent consumption of dairy foods. There have been studies conducted that 
show those who have lactose intolerance may be able to consume dairy products without 





contain very little lactose because they contain less whey. Lactose intolerant people can also take 
lactase to help digest milk or purchase lactose-free milk [16].     
There has been a shift in Americans’ beverage consumption and eating habits that has 
resulted in a major decrease in dairy consumption [16]. Over the past 40 years Americans went 
from consuming four times more milk than soft drinks to 2 1/3 times more soft drinks than milk 
[16]. Another contributor to the decrease in dairy consumption was increased eating away from 
home. There is decreased availability of milk choices at restaurants [49] and when consumers 
went out to eat they viewed this opportunity as a chance to “splurge” leading to an abandonment 
of healthful eating habits. Lastly skipping meals, particularly breakfast, has been shown to 
contribute to decreased dairy consumption [16]. Studies have shown those who eat breakfast have 
a higher consumption of dairy products [50].  
Poverty may function as a barrier as well. The national poverty rate in 2009 was 14.3% 
[51] while the poverty rate in Oklahoma was approximately 15% [52], which puts it as the 13
th
 
highest in the country. Assistance programs are available to help those who are not able to afford 
groceries but many are not utilizing the resource [13]. One major dilemma is many people who 
are eligible for food assistance, including dairy products, may be unaware they qualify. Others 
have said the inconvenience of applying for assistance outweighs the benefits. Still others are 
confused about how these programs work. As such, members of the low-income population might 
be unable to purchase dairy products, or enough to last between pay periods, if they do not take 
advantage of these programs.   
Nutrition Programs  
Due to the recession, the American Dietetic Association believes the availability of food 
and nutrition programs for adults is of great importance [13]. This not only includes access to 





Oklahoma, education provided through the Community Nutrition Education Program (CNEP) 
contributed to a $26 million health care savings in the prevention of diet-related chronic diseases 
in 2007 [28]. The Community Nutrition Education Programs include two federally funded 
programs, the Expanded Food and Nutrition Education Program (EFNEP), and Supplemental 
Nutritional Assistance Program Education (SNAP-Ed).  In Oklahoma the SNAP-Ed component is 
referred to as the Oklahoma Nutrition Program (ONE).  EFNEP has been in Oklahoma for over 
40 years. The Cooperative State Research, Education, and Extension Service is responsible for 
this funding through the USDA.  Participants eligible to enroll in EFNEP are those families that 
receive any kind of federal food assistance[12].  The purpose of EFNEP is to help those with 
limited resources to obtain knowledge, skills, and attitudes needed to have a healthy, nutritionally 
adequate diet. EFNEP also assists with self-development in order to improve the family’s overall 
diet and well-being.  The ONE program has been in operation since the mid 1990’s.  This 
program is funded by the Food and Nutrition Service of the USDA [12].  SNAP (formerly known 
as the Food Stamp program) recipients and people who are SNAP-eligible qualify for 
participation in the ONE program [12].      
 The CNEP provide long-term nutrition education to low-income individuals and families 
through weekly lessons.  Participants are able to learn how to make proper nutritional food 
choices while increasing their ability to select and buy foods to meet their family’s needs[53].  
For best results, participants enroll in the program for six months to a year in order to master 
necessary skills [28]. These lessons are led by Nutrition Education Assistants (NEA). NEAs are 
paraprofessionals chosen from within communities in need and in which they reside. They are 
known in their communities and recruit families to participate in the program. NEAs also receive 
referrals from local agencies such as WIC and DHS offices [53].  The lessons are geared toward 
building skills for preparing more cost efficient, nutritious meals while increasing physical 





50,000 people in 2009 and is making a difference in the hunger and food statistics of Oklahoma 
[12].  
Conducted through the Oklahoma Cooperative Extension Service, CNEP is found in 
approximately 44 counties throughout the state. The CNEP partners with WIC, Oklahoma 
schools, the state and local DHS offices, and emergency food services.  The CNEP is successful 
in making a difference in the nutrition habits of low-income families in Oklahoma [12]. Pre- and 
Post- tests are given to help determine any changes in behavior while enrolled in the program 
[28]. Thirty-nine percent of participating families ran out of food less often before the end of the 
month and 38% reported their children eating breakfast most often.  Lastly, 96% of participants 
showed a positive change by increasing fruits, vegetables, and calcium/dairy foods [12].   
Nutrition Programs & Dairy Consumption  
Increasing education on the benefits of certain nutrients related to health and techniques 
to increase consumption of foods containing these nutrients is a way to increase dairy 
consumption [16]. Nutrition education has been shown to be beneficial in treating and preventing 
chronic diseases [54]. Another benefit of nutrition education is that it is more cost effective than 
treating those with possibly preventable chronic diseases [13].  Nutrition knowledge also appears 
to have a relationship with increased milk consumption [55].  
There have been many nutrition education programs targeted towards families with 
children that have been proven successful [56],[57]. However, there are few programs which 
specifically focus on nutrition for adults.  Another study has shown parents directly influence the 
dietary intake of their children [9]. It is important to acknowledge the association between parent 
and child consumption. Since proper nutrition has been associated with healthy aging[54] adult 
nutrition should be a priority as well. Two programs have shown to be successful in adult 





Program (EFNEP)  [58] who conducted a study very similar to the “Adults Need Dairy Too” 
program and the Food Stamp Nutrition Education Program (FSNE) [58].  
Iowa EFNEP [58] introduced a revised nutrition education curriculum to program 
participants from April to September in 2007 and compared it to the previously used curriculum 
from 2006-2006. These participants were low-income adults, most with young children. The 
curriculum included a series of eight lessons covering current nutrition and health information. 
Topics include grocery shopping tips, benefits of vegetable and fruit consumption, choosing 
whole grains, dairy consumption, lean proteins, and making dietary changes. Knowledge and 
behavior changes were measured by pre and post tests, 24 hour-dietary recall, and Food Behavior 
Surveys.  
As shown in Figure 5 this curriculum was successful in improving intake for all five food 
groups. The amount of each bar for each year in the figure indicates the percent change in dietary 
intake from the year prior. Also, all six micronutrients measured were successfully increased and 
are listed in Figure 6. For this figure, the amount improved is also in addition to the previous 
year. Specifically, dairy consumption was measured and improved along with nutrients dairy 
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Instruments for Dietary Assessment 
 The 24-hour food recalls and food frequency questionnaires are the two most commonly 
used tests for evaluating program impact. The 24-hour food recalls lists foods actually consumed 
in a given amount of time. Food frequency questionnaires are overall estimations of food 
consumption patterns over a longer period of time [61]. Due to a wide variance in different 
groups’ and individuals’ food consumption based on time of the day, week, month, or year, there 
are limitations associated with using any dietary assessment instruments. Specifically, with a 24-
hour food recall a record of a few days of consumption does not give an overall picture of a 
person’s typical consumption. Misreporting, especially underreporting, is also a common error 
found with dietary assessment instruments. As such, energy adjustment appears to be a good 












 This study was part of a tri-state (Oklahoma, New Mexico, and Texas) research project 
funded by Southwest Dairy Farmers.  Southwest Dairy Farmers is an alliance of dairy farmers 
from Texas, New Mexico, Arkansas, Kansas, Missouri, and Oklahoma who pool resources to 
provide consumer education in nutrition, promote dairy product use, and provide dairy product 
information. The project was developed for limited resource adults to reinforce the importance of 
consuming milk and other dairy foods. It was designed not only to educate why dairy foods are 
important for health, but to show participants how to add them to their daily diet and/or change to 
reduced fat versions.     
Participants 
 Two groups of CNEP participants were compared: group 1 included participants who 
have completed the current nutrition curriculum and group 2 were those participants who have 
completed the current nutrition curriculum and received additional training using the “Adults 







 The design used in this study was a quasi-experimental pre, post design. 
Description of Intervention 
 A series of six lessons were developed which focused on the importance of dairy and 
included tips and recipes to help incorporate low fat dairy product consumption into the diet on a 
daily basis. The lessons included information on dairy products including fluid milk, dry milk, 
cheese, and yogurt.  They also covered food safety, storage, serving sizes, nutrition information, 
ways to incorporate dairy on a daily basis, an opportunity to sample healthful dairy products and 
easy to prepare economical recipes. Lessons were taught by a combination of lecture, 
demonstration, and participatory learning.  Nutrition Education Assistants were trained to reduce 
variance between sites.  
 The six lessons and key concepts included: 
1) Breakfast: Delight in Dairy Daily focused on incorporating dairy into breakfast daily 
by providing tips and quick recipes and emphasizing the importance of eating 
breakfast. 
2) Dairy All Day highlighted ways to add dairy foods to the diet through snacks and 
beverages. This lesson provided snack and beverage ideas and stressed the importance 
of calorie intake at snack time.  
3) Keep Dairy Safe provided information on safe storage of dairy, how to bring dairy 
home from the grocery store, how to safely take dairy as a later snack, and how to tell 





4) Buying Dairy: Make the Right Choice demonstrated ways to shop cost effectively by 
unit pricing and to determine the correct size for individual needs. Nonfat dry milk 
was covered along with ways to incorporating it into cooking.   
5) Milk: Make it easy was an overview of fluid milk in regards to the amount needed on a 
daily basis and tips for making a switch to lower fat content milk products. 
6) Cheese: Know the Facts was an overview of different types of cheeses and what makes 
them different. Fat content is discussed along with serving sizes and tips for cooking 
with cheese.  
Design and Intervention Procedure 
 A 24-hour food recall was administered at enrollment and upon program 
graduation, specifically to record the number of dairy servings per day. A subgroup of 
CNEP participants (the treatment group) received training using “Adults Need Dairy 
Too” curriculum in addition to the existing curriculum. 
 The Oklahoma State University Review Board (IRB) determined this project 
qualified as a nonhuman subject research as defined in 45 CFR 46.102 (d) and (f) and 
was not subject to oversight by the OSU IRB. 
To minimize variability in teaching styles, NEAs were trained to teach the “Adults Need 
Dairy Too” program series to treatment groups. NEAs were also trained to conduct 24-hour food 
recalls.  Participants in both the control and treatment groups completed the same pre/post 24-
hour food recalls.     
Instrument  
 Pre and post 24-hour food recalls were given to both groups in order to measure dietary 
changes in regards to dairy consumption. The Mypyramid.gov guidelines were used to count the 





cups of cottage cheese, or 1 cup of pudding made with whole milk is considered a milk equivalent 
[63]. Foods such as cereals, sandwiches, and pizzas, milk equivalents were not assumed. Servings 
were only counted if they were listed on the food recall. 
Data Analysis  
Data was analyzed using the Statistical Program for Social Sciences (SPSS).  Descriptive 
statistics such as age and sex was used to describe the demographic information of the control and 
intervention groups.  Analysis of variance (ANOVA) was used to identify significant differences 
in degree of behavior change between participants who experienced the “Adults Need Dairy Too” 
program and those that did not.  The paired T test was used to measure the change in dairy 
consumption before and after the original CNEP lessons along with the additional dairy lessons 
for the treatment group and before and after the original CNEP lessons for the control group 
(Table 2).  The paired T test was also used to determine if participants who experienced the 
additional dairy education had a greater behavior change than those who did not.    
Table 2. Study Design        
  
Control  Treatment 
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RESULTS & DISCUSSION 
 All participants who completed both the pre and post 24-hour food recall were included 
in the data analysis. Of the 121 participants, 41 were in the control group and 80 were in the 
treatment group (see Table 3 for demographic information).  
Table 3. Demographic Information.   
  Control (n=41)  Treatment (n=80) 
  n(%)*  n(%)* 
Gender     
 Male 10(24)  20(25) 
 Female 31(76)  60(75) 
Age Group    
 1-19 12(29)  0(0) 
 20-29 3(7)  8(10) 
 30-39 3(7)  14(18) 
 40-49 5(12)  13(16) 
 50-59 3(7)  15(19) 
 60-69 2(5)  13(16) 
 70-79 4(10)  11(14) 
  80+ 9(22)   6(8) 
*Column % may not total 100% due to rounding.  
 
 The frequency of the number of milk equivalents consumed before and after additional 
dairy education are summarized in Table 4. The change in the mean number of milk equivalents 
consumed before and after additional dairy education and the percent increase in consumption 






Table 4.  Frequency of the Number of Milk Equivalents Consumed Before 
and After Additional Dairy Education. 
 
   
 Milk Equivalent Servings Pretest  Post Test  
  n(%)*  n(%)* 
 
Control (n=41)     
 0<1 14(34)  10(24)  
 1<2 14(34)  18(44)  
 2<3 9(22)  10(24)  
 ≥3 4(10)  3(7)  
Treatment (n=80)     
 0<1 41(51)  51(64)  
 1<2 30(38)  20(25)  
 2<3 6(8)  6(8)  
  ≥3 3(4)   3(4)  
*Column % may not total 100% due to rounding   
 
Table 5. Change in the Mean Number of Milk Equivalents Consumed Before and 
After Additional Dairy Education and Percent Increased Consumption from 
Pre to Post Test.     
  Control  Treatment  
  (Mean ±Standard Error)  (Mean ±Standard Error) Pr ≤ ǀtǀ 
Pretest  1.35±0.15  0.86±0.10 0.92 
Post Test  1.47±0.14  0.88±0.15 0.92 
Change  0.11±0.21  0.02±0.18       0.   0.72 
     fj 
      





According to the paired t test, no significant differences were observed in the frequency 
of CNEP participants experiencing the ANDT program and those who did not between the 
treatment and control groups at pre and post dairy consumption (Table 4). The p-value for the 
treatment group was 0.92 and for the control group the p-value was 0.54. There was no 
significant difference in the frequency of the change between the CNEP participants who 
experienced the additional dairy curriculum and those who did not in their pre and post dairy 
consumption (Table 5). 
Milk equivalent servings consumed at pre and post 24-hour food recalls 
At pre 24-hour food recall of the 41 participants in the control group, 14 (34%) consumed 
less than one serving, 14 (34%) consumed more than one/less than two servings, 9 (22%) 
consumed more than two/ less than three servings, and 4 (10%) consumed three or more servings.  
Of the 80 participants in the treatment group, 41 (51%) consumed less than one serving, 30 (38%) 
consumed more than one/less than two servings, 6 (8%) consumed more than two/ less than three 
servings, and 3(4%) consumed three or more servings (Table 4).  
At post 24-hour food recall of the 41 participants in the control group, 10 (24%) 
consumed less than one serving, 18 (44%) consumed more than one/less two servings, 10 (24%) 
consumed more than two/less than three servings, 3 (7%) consumed three or more servings.  Of 
the 81 participants in the treatment group, 51 (64%) consumed less than one serving, 20 (25%) 
consumed more than one/less two servings, 6 (8%) consumed more than two/less than three 
servings, 3 (4%) consumed three or more servings (Table 4).   
Changes in milk equivalent serving consumption from pre to post 
 In the control group, 4 participants consumed one or less servings at pre that did not at 
post (“decrease”), 4 participants consumed more than one/less than two servings at post that did 





that did not at pre (“increase” ), and one participant consumed more than three servings at pre that 
did not at post (“decrease”) (Table 4).  
In the treatment group, 10 participants consumed one or less servings at post that did not 
at pre (“increase”), 10 participants consumed more than one/less than two servings at pre that did 
not at post (“decrease”), 6 participants consumed more than two/less than three servings at both 
pre and post (“same” ), and 3 participants consumed more than three servings at both pre and  
post (“same”) (Table 4). 
Discussion  
This study evaluated the effectiveness of the “Adults Need Dairy Too” program in 
addition to the regular CNEP curriculum for increasing dairy consumption in a low-income adult 
population. The results of this study indicate the additional dairy education provided did not 
increase CNEP participants’ dairy consumption. The results may be influenced by several factors 
such as the time of the month the 24-hour food recalls were recorded, population size differences 
between control and treatment groups, age group differences between the control and treatment 
groups, lack of specificity in the 24-hour food recall recording, and more than one NEA teaching 
the curriculum and recording the 24-hour food recalls.  
Participants in the CNEP program receive monthly financial assistance to supplement 
their resources for purchasing groceries. The amount is based on the participant’s family size and 
income [6]. It is possible that participants use all their grocery money before the end of the 
month. Foods, such as dairy products, might not be purchased without the additional money 
participants receive for groceries.  If the 24-hour food recalls were recorded at different times of 
the month for the different groups this could greatly affect the results. For example, the 





from 51% to 65% of the total sample. This change may indicate that the food recall recording was 
taken towards the end of the month when dairy purchase might not have been possible. 
Inconsistent and incomplete 24-hour food recalls made data analysis difficult. Foods such 
as pizza, sandwiches, and cereal, which typically contain cheese or milk, did not have each 
ingredient listed including cheese or milk on some of the foods entered into the food recalls. 
There were no assumptions made by researchers regarding the dairy content of these foods. These 
specific foods were popular among both the control and treatment groups. If the additional 
ingredients were listed there might have been a notable difference in dairy consumption.     
 Although the NEAs were trained how to teach the lessons (both the original CNEP 
lesson and the ANDT lessons) and how to conduct a 24-hour food recall for consistency, 
inconsistencies still occur. Educator race and experience and instructional situations have shown 
to be a factor in food behavior changes in an EFNEP setting as well [64].  This was the first time 
the NEAs in the treatment groups had used the ANDT curriculum. Lack of confidence in the 
subject is another factor to consider. The NEA’s different personalities and teaching styles along 
with the participants’ willingness/ability to learn could have also played a part in the lack of 
behavior change. 
Furthermore, the control group data came from one NEA’s group while the treatment 
group consisted of 3 different NEAs’ groups. The control group NEA may or may not have 
recorded the recalls more accurately or may have been more successful with their teaching 
techniques. One treatment group NEA may have been more successful while another treatment 
NEA was not which would cancel each other out. Same goes for the participants, the control 
group and one of the treatment groups might have been more eager or willing to learn while 





The population size might have skewed the results. The control group was half the size of 
the treatment group. The outcome might have been completely different if 40 more control recalls 
were collected and analyzed especially if those participants came from another NEA’s group.   
The age difference between the control and treatment group is a factor to consider. As 
Figure 2 shows younger populations consume typically consume higher amounts of dairy 
products compared to the middle aged population. The control group consisted of a greater 
number of participants aged 30 years and younger while the treatment group consisted of more 
middle aged participants.  
Lastly, the control group had higher dairy consumption at the pre recall compared to the 
treatment group. This finding may indicate that the control was more likely to have a higher 











SUMMARY, CONCLUSIONS, RECOMMENDATIONS 
 
Summary 
The purpose of this study was to measure the impact of ANDT program implemented 
with a limited resource adult population enrolled in CNEP in Oklahoma. Specifically the purpose 
was to determine if participation in the program increased low fat dairy intake.   
Null hypothesis one states that there would be no significant difference in the frequency 
of the CNEP participants’ consumption of one milk equivalent servings after the completion of 
the ANDT curriculum. There were no significant differences noted in the frequency of CNEP 
participants who experienced the ANDT curriculum in their dairy consumption. As a result, null 
hypothesis one is not rejected.   
Null hypothesis two stated there would be no significant difference between the 
frequencies of the CNEP ANDT curriculum participants’ and the CNEP non-ANDT curriculum 
participants’ consumption of one milk equivalent servings. There were no significant differences 
noted in the frequency between the CNEP participants who experienced the ANDT curriculum 
and the CNEP participants who did not in their dairy consumption. As a result, null hypothesis 






Intervention nutrition programs highlighted in the literature review were shown to be 
successful in increasing consumption of the food groups of interest. However, the ADNT 
program did not increase CNEP participants’ dairy consumption. There were several constraints 
with the study design that could have contributed to the results. These limitations included the 
time of the month the 24-hour food recalls were recorded, lack of specificity in the 24-hour food 
recall recording, and more than one NEA teaching the curriculum and recording the food recalls.  
Recommendations 
The evaluation of the ANDT program was limited. If the current program were to be used 
in another study, the researcher recommends a change in format for data collection. To 
compensate for lack of finances towards the end of the month for many participants, 24-hour food 
recalls should be conducted at the same time of the month consistently between the control and 
treatment groups. Also, when the NEAs are trained for the use of the new program, they should 
be shown how to list specific ingredients in different foods when conducting the 24-hour food 
recalls. Lastly, multiple 24-hour food recalls throughout the program or using food frequency 
questionnaires, in addition to a 24-hour food recall, would be helpful in obtaining an overall 
picture of the actual consumption of the participants.  
 In addition to 24-hour food recalls, the researcher recommends focus groups for both the 
participants and the NEAs in order to discuss ways to improve the ANDT program. The 
discussion could include length of the lessons, the number of lessons, the acceptability, usefulness 
of recipes demonstrated, and food samples given during the lessons, to name a few topics. 
Displays have been developed and more visually appealing handouts have been created. Both of 
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Scope and Method of Study: a Community Nutrition Education Program, “Adults Need 
Dairy Too”, was evaluated, as an additional curriculum to the current CNEP 
curriculum, for its effectiveness on low-income CNEP participants’ consumption 
of low fat/nonfat dairy products. The sample included 41 participants in the 
control group and 80 participants in the treatment group from various locations in 
Oklahoma. Data included 24-hour food recalls which were taken at pre and post 
treatment. From the recalls, one-milk equivalent servings were counted according 
to serving sizes listed on mypyramid.org. The curriculum was administered to the 
treatment group who were graduates of the current CNEP classes. The curriculum 
included six lessons, which focused on the importance of dairy, with tips, dairy 
snacks, and recipes to help incorporate low fat/nonfat dairy product consumption 
on a daily basis. The control group consisted of graduates of the current CNEP 
classes that were not taught the additional dairy curriculum.  
 
Findings and Conclusions: Frequency of CNEP participants’ one-milk equivalent serving 
consumption between the treatment and control group at pre and post 
administration of additional dairy curriculum was analyzed using a paired T test. 
The frequency of changes in the participants’ one-milk equivalent serving 
consumption from pre to post between treatment and control groups were also 
analyzed using a paired T test. No significant changes were noted in the frequency 
of CNEP participants’ one-milk equivalent serving consumption between the 
treatment and control group at pre and post administration of additional dairy 
curriculum or in the frequency of changes in the participants’ one-milk equivalent 
serving consumption from pre to post between treatment and control groups. 
 
 
 
 
 
 
 
 
